Inhibition of thyroid hormone release from cultured amphibian thyroid glands by methimazole, 6-propylthiouracil, and perchlorate.
Thyroid gland explant cultures from prometamorphic Xenopus laevis tadpoles were evaluated for their utility in assessing chemicals for thyroid hormone (TH) synthesis disruption. The response of cultured thyroid glands to bovine thyroid stimulating hormone (bTSH) and the TH synthesis inhibitors methimazole, 6-propylthiouracil, and perchlorate was determined. Thyroid glands continuously exposed for 12 days to graded concentrations of bTSH released thyroxine (T4) in a dose-dependent manner. Over time, the glands appeared to reach a constant daily rate of T4 release. This suggested that the T4 stores in the glands were initially depleted but continuous release was maintained by synthesis of new hormone. The potency of methimazole, 6-propylthiouracil, and perchlorate for inhibiting T4 release was determined using glands cotreated with a single maximally effective bTSH concentration and graded concentrations of chemical. Inhibition of T4 release was dose dependent for all three chemicals. Perchlorate was the most potent inhibitor of T4 release. Methimazole and 6-propylthiouracil exhibited lower potency than perchlorate but similar potency to each other. The IC(50) (mean ± SD) for inhibition of T4 release by the thyroid glands was 1.2 ± 0.55, 8.6 ± 1.3, and 13 ± 4.0 μM for perchlorate, 6-propylthiouracil, and methimazole, respectively. This model system shows promise as a tool to evaluate the potency of chemicals that inhibit T4 release from thyroid glands and may be predictive of in vivo T4 synthesis inhibition in prometamorphic tadpoles.